
WHAT IS CLAIMED IS: 

1 . A multidimensional copolymer array , comprising a plurality of 
copolymers polymerized from at least two independently variable sets of 
5 monomers , wherein said polymerization is characterized by : 

(a) selecting a first homologously varying series of monomers with 
non- varying polymerizable functional grojdps; 

10 (b) selecting at least one additional homologously varying series of 

different monomers having non-var/ng polymerizable functional groups that 
are reactive with the polymerizab/ functional groups of said first series of 
monomers to form copolymers/and 

15 (c) separately reacting a plurality of monomers from said first 

monomer series with a plurality of monomers from each of said additional 
monomer series to form/said plurality of copolymers; 

wherein said /homologous variations of said monomer series are selected 
20 to determine the effect of independently varying at least two different structural 
fe atures of said c/polymer on at least one end-use property o f said copol ymer. 



2. The copolymer array of claim 1 , wherein said polymerization 
reaction is a fr^e-radical process. 

25 

3 . / The copolymer array of claim 2, wherein said free-radical 
process is an ionic polymerization. 

4. The copolymer array of claim 1 , wherein said separate reactions 
30 are performed in parallel. 




5. 



6. The copolymer array of claim 1 , wherein said separate 
are performed in bulk. 



7 . The copolymer array of claim 1 , wherein said separate reactions 
5 are performed in the presence of a catalyst. 

8 . The copolymer array of claim 1 , wherein said separate reactions 
are performed in the absence of a catalyst. 




9 . The copolymer array of claim l^hetem said copolymers are 
further modified by chemical reactions'or cross-linking. 



10. A multi-dimensional condensation-type copolymer array, 
comprising a plurality of copolymers polymerized from at least two 
15 independently variable sets of monomers, wherein said polymerization is 
characterized by: 

V 

(a) selecting a first homologously varying series of monomers with 
non\arying polymerizable functional groups; 



20 



-(%-selecting-arieast-one^ series of - 
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different mourners having non-varying polymerizable functional groups that 
are reactive with the polymerizable functional groups of said first series of 
monomers to concWe to form copolymers; and 

(c) separately reacting a plurality of monomers from said first 
monomer series with a pluVty of monomers from each of said additional 
monomer series to form said pWrty of condensation-type copolymers; 

30 wherein said homologous vacations of said monomer series are selected 

to determine the effect of independentl\arying at least two different structural 
features of said copolymer on at least one\d-use property of said copolymer. 
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11. The copolymer array of claim 10, wherein said condensation- 
type reaction is an interfacial process. 

12. The copolymer array of claim 10, wherein said condensation- 
5 type reaction is a suspension process. 

13 . The copolymer array of claim 10, wherein said separate 
reactions are performed in parallel. 




14. The copolymer array-of-claim 10, wherein said separate ' 
e^ctions^e^gr-fermed in solution. 

15 . The copolymer array of claim 10, wherein said separate 
reactions are performed in bulk. 

15 

16. The copolymer array of claim 10, wherein said separate 
reactions are performed in the presence of a catalyst. 



17. The copolymer array of claim 10, whjj?eui said separate 
reactions are performed in the absence of a catalvs 




18. The copolymer array of claim 10, wherein said polymerizable 
tional groups of said first monomer series are amine or hydroxyl groups 
and said polymerizable functional g/oups of said additional series of monomers 
are selected from 
and isocyanates. 



25 are selected from the group consisting of carboxylic acids, esters, anhydrides 



19. The copolymer array of claim 18, wherein said additional series 
of monomers comprise Second and third monomer series, said second monomer 
30 series is selected from the group consisting of carboxylic acids, esters, 
anhydrides and isocyanates, and said third monomer series comprises a 
plurality of alkylene oxides selected from the group consisting of ethylene 



f 

I 
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oxide, propylene oxide, isopropylene oxide, butylene oxide, isobutylene oxide 
and random and block polymers and copolymers thereof. 



20. The copolymer array of claim 18 9 wherein said polymer izable 
functional groups of said first monomer serifes are hydroxyl groups and said 
additional monomer series comprise a incomer series with polymerizable 
carboxylic acid groups. 



21. The copolymer array pf claim 20, wherein said first monomer 
10 series comprises a plurality of diffident diphenol compounds, each having the 
general structure: 



15 



HO 




-NH-CH-4CH2 

I 

C=0 

I 

0R 2 



^4^0H 



wherein R { is selected worn the group consisting of -CH = CH-, (-CH 2 -) a , and - 
CHNKLjL^), in which Aas a value from zero to eight, inclusive, and Lj and L 2 
are independently selected from the group consisting of hydrogen and straight 
20 and branched alkyl and alkylaryl groups containing up to 18 carbon atoms, 
provided-that-^ has a value 
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between zero and eight, inclusive; and R 2 is selected from the group consisting 
of straight and br/nched alkyl and alkylaryl groups containing up to 18 carbon 
atoms? 

22. The copolymer array of claim 20, wherein said first monomer 
series comprises a plurality of different aromatic-aliphatic dihydroxy 
compounds, each having the general structure: 



30 



HO-C-R3 -C-NH— CH- 



-OH- 



I 

00 



0R 2 
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wherein R 3 is selected from the group consisting of -CH=CH-, (-CH 2 -) a , and 
-CHN(L,L 2 ), in which a has a value from zero to eight, inclusive, and L, and 
L 2 are independently selected from the group consisting of hydrogen and 
straight and branched alkyl and alkylaryl groups containing up to 18 carbon 

5 atoms, provided that Lj and L 2 are not both hydrogen; R5 and Rg are each 
independently selected from the group consisting of hydrogen and straight or 
branched alkyl groups having up to 18 carbon atoms, R 4 is (-CH 2 -) b , wherein b 
independently has a value between zero and eight, inclusive; and R 2 is selected 
from the group consisting of straight and branched alkyl and alkylaryl groups 

10 containing up to 18 carbon atoms. 



23. The copolymer array of claim 20, wheifein said monomer series 
with polymerizable carboxylic acid groups comprises a plurality of different 



|K7 wi . 

VW dicarboxylic acid compounds, each havipg^uie general structure 



0^0 
H0-C- R-C-OH 
wherein R is selected from the group consisting of saturated and unsaturated, 
substitutedy^nd'unsubstituted alkyl, aryl and alkylaryl groups containing up to 
20 18 carrofn atoms. 



24\ The copolymer array of claim 21 , wherein for one or more of said 
monomers o\ said first monomer series, at least one of R 2 , L x or 1^ contain at 
least one etherVlinkage. 
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25. The copolymer array of claim 22, wherein for one or more of said 
monomers of said first monomer series, at least one of R 2 , R 5 , Re, or L 2 
contain at least one ether linkage. 



30A 26. The corwlymer aaay^trfTd^^ 

^Monomers of said-dical^oxyhc acid monomer series, R contains at least one 
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27. The copolymer array ofclaim 10, wherein said copolymers are 
further modified by chemical reactions or cross-linking. 

28. A method for determining the effect of independently varying at 
5 least two different structural features of a copolymer on at least one end-use 

property of said copolymer, comprising: 

(a) measuring at least one end-use property of each copolymer of said 
copolymer array of claim 1 ; and 

10 

(b) comparing the variations in each end-use property measured for 
each of said copolymers as a function of the homologous variation within said 
monomer series from which said copolymers were polymerized to determine 
any relationship between said homologous variations and said end-use property 

15 variations among said copolymers; 

thereby identifying specific members of said plurality of copolymers 
having useful properties for specific end-uses. 

20 29. The method of claim 28, wherein ^atfd polymerization reaction is a 
-free-r-adieal-process 



30. The method >2ffclah^9, wherein said free-radical process is an 
ionic polymerization. 

25 

31 . The memod of claim 28, wherein said separate reactions are 
performed in parallel. 

32/ The method of claim 28, wherein said separate reactions are 
30 performed in solution. 
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33 . The method of claim 28 , wherein sa/d separate reactions are 
performed in bulk. 

34 . The method of claim 28 , wherein said separate reactions are 
5 performed in the presence of a catalyst. 

35 . The method of claim 28 , /'herein said separate reactions are 
performed in the absence of a catalyst 

10 36 . The method of chrtmy28 , wherein said copolymers are further 

modified by chemical reactions orfcross-linking. 

37 . The method of claim 28 , whereh>s6id end-use properties are 
measured by mASKfSKM/^ovc^s^o methods, DSC, TGA, DMA, 

15 TMA, microscopic teiAfuques or processing methods. 

38 . The metho</of claim 28 , wherein the end-use property that is 
measured is a mechanical property, a viscoelastic property, a morphological 
property, an electrical/property, an optical property, solute or gas permeability, 

20 surface tension or a thermal property. 



39. The/nethod of claim 28, wherein the end-use property that is 
measured is antibacterial activity, blood compatibility, tissue compatibility, 
drug release characteristics, biological interactions with living organisms, 

25 hydrolytic degradation or protein adsorption characteristics. 

40. /The method of claim 28, wherein the end-use property that is 
measured is/polymer processability, radiation stability, sterilizability, adhesive 
properties,/iydrophobic characteristics or stability to specific reaction 

30 conditior 
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41 . A method for determining the effec/of independently varying at 
least two different structural features of a condei/sation-type copolymer on at 
least one end-use property of said copolymer, Comprising: 

5 (a) measuring at least one end-use j/roperty of each copolymer of said 

copolymer array of claim 10; and 

(b) comparing the variations in/each end-use property measured for 
each of said copolymers as a function If the homologous variation within said 
10 monomer series from which said cpp^iners were polymerized to determine 
any relationship between said homo/ogousjvariations and said end-use property 
variations among said copolymers;/ 

thereby identifying sp^ilfe memberspf said plurality of copolymers 
15 having useful propertiesMeff spetificeiia-uses. 

42 . The method of/claim 4 1 , wherein said condensation-type 
copolymers are prepared by in interfacial process. 

20 43 . The method/of claim 4 1 , wherein said condensation-type 
^copolymers-are-prepared-by-a-suspension-process 



44. The metl/od of claim 41 , wherein said condensation-type 
copolymers are synthesized in parallel. 

25 

45. The method of claim 41, wherein said condensation-type 
copolymers are polyfnerized in solution. 

46 The (nethod of claim 4 1 , wherein said condensation-type 
30 copolymers are polymerized in bulk. 
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47 . The method of claim 41 , wherein saidi condensation-type 



copolymers are polymerized in the presence of a cati 



lyst. 



48 . The method of claim 41 , wherein siid condensation-type 
5 copolymers are polymerized in the absence of a tfatalyst. 

49. The method of claim 41 , where/n said polymerizable functional 
groups of said first monomer series are amiri or hydroxyl groups and said 
polymerizable functional groups of said additional series of monomers are 

10 selected from the group consisting of carb/xylic acids, esters, anhydrides and 
isocyanates. 

50. The method /f claim 4sl, wherein said additional series of 
monomers comprise second and thirt/monomer series said second monomer 

15 series is selected from L groi^jl^tingof^rftoxyUc acids, esters, 
anhydrides and isocyaLes^ sa/d third monomer series comprises a 
plurality of alkylene oxides select/d from the group consisting of ethylene 
oxide, propylene oxide, isoprop/lene oxide, butylene oxide, isobutylene oxide 
and random and block polymer/ and copolymers thereof. 



20 



-T-he-method-of/&laim-49-,-w.her.ein-said-p.oLymerizable functional 
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51- 

groups of said first monome/ series are hydroxyl groups and said additional 
monomer series comprise a/monomer series with polymerizable carboxylic acid 
groups. 

52. The methdd of claim 5 1 , wherein said first monomer series 
comprises a plurality of/different diphenol compounds, each having the general 
structure: 



30 



ho _l jj-Ri-C-NH-CH-tCHj^^-OH 

C=0 
I 

0R 2 
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wherein R, is se.ec.ed from .he group consisting H-CH-, <-CH - „ and 
CHN(L, Lj ), in which a has a value from zero to «<igh,, inclusive, and L, and 
L are independently selected from the group coasting of hydrogen and 
slight and branched alky! and alky.aryl ^containing up to 18 carbon 
5 atoms, provided that L, and U are no. both hydrogen; b independently has a 
value be.ween zero and eight, inclusive; and I is selected from the group 
consisting of straight and branched alky, an/alkylary, groups containing up to 
18 carbon atoms. 



Lerein said first monomer series 
tic^liphatic dihydroxy compounds, 



-oh; 



1 0 53 . The method of claim 5 1 , 

comprises a plurality of different aror 
each having the general structure^ 

Rs 0 
I I 
HO-C-R, - 
I 

15 

0R 2 

wherein R 3 is selected from th/group consisting o, -CH=CH-, (-CH,-) and 
-CHNCL.W, in which a has a/value from zero to eigh,, inclusive, and L, and 
20 U are independently selected/from the group consisting of hydrogen and 

1 l - fnminann to 18carb 



atoms, provided that L, andf^ are no, bom hydrogen; R, and R, are each 
independently selected frof the group consisting of hydrogen and stratght or 
branched alkyl groups haf ng up to IS carbon atoms, R. is where* b 

25 independent* has a valu/between zero and eight, inclusive; and R, ts se.ected 
from the group consist! of s.raight and branched alky. and alkyiaryl groups 
containing up to 18 carfcon atoms. 

54 The me/hod of claim 51, wherein said monomer series with 
30 polymerizable carblylic acid groups comprises a plurality of different 
dicarboxylic acid compounds, each having the general structure: 
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HO-C- R-C-OH 

wherein R is selected from the group consisting o/ saturated and unsaturated, 
5 substituted and unsubstituted alkyl, aryl and alk^aryl groups containing up to 
18 carbon atoms. 



55 . The method of claim 52 , wheofein for one or more of said 
monomers of said first monomer series, a/least one of R 2 , L t or L 2 contain at 

10 least one ether linkage. 

56 . The method of claim ill wherein for one or more of said 
monomers of said first monomer/er/e^, at least one of R 2 , R5, Re, Li or \^ 
contain at least one ether linkage. 

15 

57. The method of clauii 54, wherein for one or more of said 
monomers of said dicarboxylic/acid monomer series, R contains at least one 
ether linkage. 

20 58. The method Zf claim 41 , wherein said copolymers are further 
m odified-by-chemieal-reaQ(ions-or-cross=linking 



59 The metho/ of claim 41 , wherein said end-use properties are 
measured by ELISA, SAM, chromatographic methods, DSC, TGA, DMA, 
25 TMA, microscopic techniques or processing methods. 

60. The r/ethod of claim 41 , wherein the end-use property that is 
measured is a meoLnical property, a viscoelastic property, a morphological 
property, an elec/rical property, an optical property, solute or gas permeability, 
30 surface tension <Jr a thermal property. 
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61 . The method of claim 41 , wherein the end-use property that is 
measured is antibacterial activity, blood compatibility, tissue compatibility, 
drug release characteristics, biological interactions with living organisms, 
hydrolytic degradation or protein adsorption characteristics. 

62. The method of claim 41 , Xherein the end-use property that is 
measured is polymer processability, r/diation stability, sterilizability, adhesive 
properties, hydrophobic characteristics or stability to specific reaction 
conditions. 
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63. A polyarylate comjtosing r 

_ o _A^-|f- nh- ch 4 c^^r^-o -c- Re- 



peating units having the structure: 

0 0 



15 



wherein R is selected/fromjlne grWp consisting of saturated and unsaturated, 
substituted and unsubsHtuttd alkyl, aryl and alkylaryl groups containing up to 
18 carbon atoms; 

20 R, is selected frcfm the group consisting of -CH=CH-, (-CH 2 -) a , and 

-C HN(L 1 L 2 '). in which fa has a value from zero to eight, inclus ive , and L t and 
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L 2 are independently sielected from the group consisting of hydrogen and 
straight and branched/alkyl and alkylaryl groups containing up to 18 carbon 
atoms, provided that/L, and L 2 are not both hydrogen; 

b independently has a value between zero and eight, inclusive; and 

R 2 is selected from the group consisting of straight and branched alkyl 
and alkylaryl groups containing up to 18 carbon atoms; and 

wherein at least one of R, R 2 , and, when R, is -CHNL,^, L, or L 2 
contains at least one ether linkage. 
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64. The polyarylate of claim 63, wherein Rj is -CH 2 -CH 2 -, b is one 
and at least one of R or R 2 contains at least one/ether linkage. 

65 . The polyarylate of claim 64 , wherein R 2 is selected from the group 
5 consisting of hydrogen, ethyl, butyl, octyl a/d benzyl, and R contains at least 

one ether linkage. 

66. The polyarylate of claim 6p wherein R is -CH 2 -0-CH 2 - or -CH 2 - 
0-CH 2 -CH 2 -0-CH 2 -. 
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67. The polyarylate of cMim 64, Wherein R is selected from the group 
consisting of -CH 2 -C(=0)-, ^ 2 -£H 2 -C( = 0)-, -CH = CH- and (-CH 2 -) Z , 
wherein z is an integer betw/en tio and eight, inclusive. 



15 
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68 . The poly ary^ateo« clamro / , wherein R 2 is 

-CH 2 -CH 2 -p-CH 2 -CH 2 -0-CH 2 -CH 2 -OH. 

69 . A tyrosine-derivid diphenol compound having the structure: 



o 
ii 

H0 _i_ Jf-Rj-C-NH-CH-f CH2 

C=0 

I 

0R 2 



OH 



wherein R, is selected frorh the group consisting of -CH=CH-, (-CH 2 -) a , and - 
CHNO^Lj), in which a his a value from zero to eight, inclusive, and L, and L, 
are independently selected from the group consisting of hydrogen and straight 
25 and branched alkyl and ilkylaryl groups containing up to 18 carbon atoms, 
provided that L t and Ware not both hydrogen; 

b independent^ has a value between zero and eight, inclusive; and 

30 R 2 is selected/from the group consisting of straight and branched alkyl 

and alkylaryl group J containing up to 18 carbon atoms; and 
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wherein at least one of R 2 or, when ft is -CHNL,L 2 , L, or L 2 contains 



at least one ether linkage. 



\ 



70. The diphenol of claim 69, fherein R, is -CH 2 -CH 2 -, b is one and 
5 R contains at least one ether linkage. 

71. The diphenol of claim it), wherein R 2 is 

-CH 2 -CH 2 -0-Cl/ 2 -Cfl 2 -0-CH 2 -CH 2 -OH. 



10 72. The diphenol of clai/i 69, wherein R 2 is selected from the group 

consisting of hydrogen, ethyl, biyj^ctylvand benzyl, and R, is -CHN Ll L 2 , 
wherein at least one of L, or ijontains at least one ether linkage. 
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73. The diphendl of Jblaim 72, wherein at least one of L, or L, is 
-ClZ-Cri^-CH 2 -CH 2 -0-CH 2 -CH 2 -OH. 



74. 

structure: 



A poly(amide fester) comprising repeating units having the ^ 
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Ri 0 

- 0— <J— -C-NH— CH- 

I 

c=o 




0 0 
II II 

0 _C-R-C- 



0R 2 



wherein R 3 is selected Lm the group consisting of -CH = CH-, (-CH 2 -) a , and 
-CHNCL.W, in which* a has a value from zero to two, inclusive, and L, and L 2 
25 are independently selLed from the group consisting of hydrogen and straight 
and branched alkyl Id alkylaryl groups containing up to 18 carbon atoms, 
provided that L, anJ L 2 are not both hydrogen; 

R 5 and R, L each independently selected from the group consisting of 
30 hydrogen and straight or branched alkyl groups having up to 18 carbon atoms; 
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R 4 is (-CH 2 -) b , wherein b independentlyfhas a value between zero and 
eight, inclusive; 

R 2 is selected from the group consisting of straight and branched alkyl 
5 and alkylaryl groups containing up to 18 carbon atoms; and 

R is selected from the group consisting of saturated and unsaturated, 
substituted and unsubstituted alkyl, aryl sfad alkylaryl groups containing up to 
18 carbon atoms; and 

10 

wherein at least one of R,f(, is, Re and, when R 3 is -CHNI^L,, L, or 
L 2 , contains at least one ether linkage/. 

75 . The poly(ami/e estep^^aimj^^em R 3 is (-CH 2 -) a and a is 
15 zero, b is one, one of R 5 J^^hidrogcn, the other of R 5 or R 6 is a methyl 
group, and at least one of R or R 2 fcontains at least one ether linkage. 

16. The poly (amide es Jr) of claim 75 , wherein R 2 is selected from the 
group consisting of hydrogen, et/iyl, butyl, octyl and benzyl, and R contains at 
20 least one ether linkage. 

77. The poly (amide e/ster) of claim 76, wherein R is 
-CH 2 -0-CHi- or -CH 2 -0-CH 2 -CH 2 -0-CH 2 -. 

25 78 . The poly(amidi ester) of claim 75 , wherein R is selected from the 

group consisting of -CH 2 -c/=0)-, -CH 2 -CH 2 -C( = 0)-, -CH = CH- and 
(-CH 2 -) Z , wherein z is an integer between two and eight, inclusive. 

79. The poly(anlide ester) of claim 78, wherein R 2 is 
30 -CH JcH 2 -0-CH 2 -CH 2 -0-CH 2 -CH 2 -OH . 
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80. An aliphatic-aromatic dihydroxy monomer having the structure: 



0 



H0-C-R 3 -C-NH— CH- R< 
I I 
h C=0 



-OH 



0R 2 

wherein R 3 is selected from the group/ consisting of -CH=CH-, (-CH 2 -) a , and 
-CHN(L,L 2 ), in which a has a valueLm zero to two, inclusive, and L, and L 2 
are independently selected from the/group consisting of hydrogen and straight 
10 and branched alkyl and alkylaryjJo^ containing up to 18 carbon atoms, 
provided that L, and L 2 are ly/b^th hydrogen; 

Rs and are each independently selected from the group consisting of 
hydrogen and straight £ bran^lkyl groups ha^lg up to 18 carbon atoms; 

R 4 is (-CH 2 -) b , where^i b independently has a value between zero and 
eight, inclusive; and 

R 2 is selected from ihe group consisting of straight and branched alkyl 
20 and alkylaryl groups containing up to 18 carbon atoms; and 



wherein at least oije of R 2 , R 5 , R, and, when R 3 is -CHNL^, L t or L 2 , 
contains at least one etheri linkage. 

25 81. The dihydr Jxy compound of claim 80,wherein R 3 is (-CH 2 -) a and a 

is zero, b is one, one of I or R, is hydrogen, the other of R 5 or R, is a methyl 
group, and R 2 contains aU least one ether linkage. 

82. The dihydr J>xy compound of claim 81, wherein R 2 is 

3 0 -ch]ch 2 -o-ch 2 -ch 2 -o-ch 2 -ch 2 -oh. 
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83 . The dihydroxy compound of claim m, wherein R 2 is selected from 
the group consisting of hydrogen, ethyl, butyl/ctyl and benzyl, and at least 
one of R 3 ,R 5 or R^ contains at least one eth/f linkage. 

5 84 . The dihydroxy crafipojind of claim 83 , wherein one of R 5 or R 6 is 

hydrogen, the other of Rj o/Rys^methyl group, and R 3 is -CHNL,L 2 , 
wherein at least one of L/or/^ofrtains at least one^ther linkage. 

85 The diWdroxy compound of claim 83 , wherein R 3 is (-CH 2 -) a and 
10 a is zero, and at \j/st one of R 5 or R 6 contains at least one ether linkage. 
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